Objective: To explore current practices, challenges, and opportunities in relation to monitoring labor progression, from the perspectives of healthcare professionals in low-resource settings. 
| INTRODUCTION
Sub-Saharan African countries share an enormous burden of maternal deaths. As part of the Sustainable Development Goals (SDGs), world leaders adopted the target of reducing global maternal mortality to less than 70 per 100 000 live births by 2030. 1 To achieve this global target, countries with baseline maternal mortality ratios (MMRs) of less than 420 should reduce their MMR by at least two-thirds by 2030 , while all other countries should target an MMR of less than 140 deaths per 100 000 live births. In 2015, the national MMRs in Uganda and Nigeria remained high at 343 and 814 per 100 000 live births, respectively. 2 For Uganda and Nigeria to achieve the target of lowering MMR and to ultimately end preventable maternal deaths, highquality intrapartum care must be ensured for all women.
Labor monitoring is essential to reduce maternal, fetal, and neonatal mortality and morbidity through early detection and management of complications. Ideally, as a woman progresses through labor, maternal and fetal well-being (including fetal heart rate, maternal blood pressure, temperature, uterine contractions, urine output, and cervical dilation) should be closely monitored and appraised against clinical standards by skilled birth attendants. While not all intrapartum complications can be identified through labor monitoring, assessing maternal and fetal well-being and labor progress offers the health provider the best chance for early identification of physiological and labor abnormalities associated with complications and poor outcomes.
Regular assessment of the laboring woman can also identify infection, sepsis, hypertensive disorders, and other complications.
In the present study, the operational definition of "labor monitoring" covers the continuous monitoring of women and their unborn babies throughout labor, as well as health professionals' actions in response to women's emerging needs. The monitoring package includes the partograph, which is widely recommended as a tool for graphically assessing labor progression, so that any deviations from "normal" can be quickly detected and responded to. The modified WHO partograph begins with the onset of the active phase of labor [3] [4] [5] [6] and continues through to childbirth, recording information about cervical dilation, number and duration of uterine contractions, fetal heart rate, maternal vital signs, and status of amniotic membranes.
Health professionals such as midwives, obstetricians, medical officers, and interns are deemed as the frontline health workers (FLHWs) responsible for labor monitoring in health facilities, including use of the partograph. Consequently, the optimum development of innovative tools to improve the quality of intrapartum monitoring depends on understanding both FLHWs' current practices, and their views on the challenges and opportunities in this area. 7, 8 Previous qualitative studies in this area conducted among health professionals have generally focused on specific aspects of intrapartum assessments, such as the monitoring of fetal heart rate, [9] [10] [11] [12] use of the partograph, 13 and labor monitoring provided to a particular subgroup of women, or by a certain cadre of health workers. 7, 8, 14 In particular, use of the partograph for labor monitoring is problematic: studies conducted in Nigeria concluded that the lack of knowledge about and training in the use of this tool limited the correct use and often resulted in nonuse among health workers. 15, 16 Similarly, a study conducted in Uganda found that in two large referral health facilities only 23.9% and 18.3% of births were monitored using a partograph. 17 Apart from partograph use, much of the evidence on intrapartum monitoring is based on high-income countries. Knowledge in this area would be strengthened by a comprehensive analysis of all aspects of labor monitoring as an integral part of high-quality intrapartum care in low-income settings, where most of the intrapartum maternal and neonatal morbidity and mortality events occur.
The Better Outcomes in Labor Difficulty (BOLD) project was launched by the WHO with the goal of reducing intrapartum-related maternal, fetal, and newborn mortality and morbidity. 18 Specifically, the BOLD project focused on the development of: (1) a Simplified, Effective, Labor Monitoring-to-Action tool (SELMA) to assist healthcare providers with labor monitoring and decision-making processes; and (2) tools to generate demand and promote women's access to respectful, quality care during childbirth ("Passport to Safer Birth"). 18 SELMA is envisioned as an electronic tool designed to enhance human expertise and optimize the outcomes of labor and childbirth. 19 SELMA aims to assist FLHWs with recording and interpreting complex information about labor and taking appropriate clinical actions, thus enhance the efficiency of labor monitoring and improve the capacity of health workers. 19 Formative research was conducted as part of the BOLD project to develop an intervention strategy to overcome barriers to adequate labor monitoring and improve the overall quality of intrapartum care.
The findings reported in the present paper are part of the BOLD project formative research. The aim was to explore healthcare providers' perspectives on current labor monitoring practices, and their perceptions of local challenges to, and opportunities for, the provision of high-quality monitoring and timely, safe, and effective interventions during labor and childbirth. 20 
| MATERIALS AND METHODS

| Study design and setting
This analysis is nested within the BOLD formative research project with a specific focus on health professionals' perspectives. [18] [19] [20] In-depth interviews (IDIs) and focus group discussions (FGDs) were conducted with healthcare providers and health facility administrators to explore labor monitoring practices, challenges, and opportunities from both clinical and managerial perspectives. 
| Study setting
The study took place in the Federal Capital Territory (Abuja) and Ondo State, Nigeria, and Kampala, Uganda, from December 2014 to April 2015. Low density of health workers at less than 0.5 per 1000 population poses challenges to providing high-quality maternal and obstetric care to women in both countries. [21] [22] [23] In Nigeria, the three-level health service delivery system consists of primary, secondary, and tertiary levels of health care. Usually, specialist obstetric and gynecological care is provided only in the secondary and tertiary hospitals, while primary care is delivered at community-based facilities staffed by midwives and
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community health extension workers (CHEW). In Uganda, health services are delivered in a pyramid of seven levels, from Health Center I to Health Center IV, district, regional to national levels. Only Health Center III and above levels have the capacity to provide maternity services.
More details of the study settings can be found in the study protocol 20 and country-specific analyses in this Supplement. 24, 25 Facilities were chosen based on the following criteria: (1) having at least 1000 births per year; (2) being a major healthcare facility in the region; (3) not being a primary health unit; (4) having relatively stable access to skilled birth attendants, and to the provision of cesarean delivery, augmentation of labor, assisted vaginal birth, and good intrapartum care practices. care. This analysis focuses on the data relating to labor monitoring, as this was the aspect that was of specific importance to the conceptualization of SELMA.
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| Sampling and data collection
Eight health facilities were selected as sites in Nigeria and Uganda.
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Within each selected facility, participants were stratified by cadre:
(1) doctors (including obstetrician-gynecologists); (2) midwives; and (3) health facility administrators. We formed the discussion groups within each cadre of providers, such that the participants from the same cadre were similar in terms of their clinical or managerial roles.
For IDIs, participants within each cadre were further selected based on their age and work experience to maximize the variation and to increase the representativeness of the sample. 
| Data analysis
We conducted thematic analysis using a combined inductive and deductive approach to developing a codebook. This analysis focuses on four key themes and topical codes related to intrapartum care that emerged from the discussion guides: (1) description of labor monitoring; (2) decision-making in response to observations of labor progress;
(3) challenges to monitoring labor and deciding to intervene; and (4) opportunities to improve labor monitoring and decision-making. We then completed an iterative appraisal of the data on those themes and identified key findings. When subthemes emerged, we integrated them into the existing code structure as response codes. Finally, we synthesized the key findings and selected quotations based on their representativeness and relevance to the aim of this analysis. 
| Ethics approval
| RESULTS
| Overview
A total of 70 IDIs were conducted in both countries: 23 with doctors, 35 with midwives, and 12 with health facility administrators. In addition, 16 FGDs were conducted, seven with doctors and nine with midwives. The distribution of group discussions and interviews according to cadre and country of participants is summarized in Table 1 .
Our analyses yielded several salient subthemes within the data. Table 2 and are presented in detail in the following sections.
| Descriptions of labor monitoring practices
Participants reported that labor monitoring starts from the moment the woman is admitted in labor to the time that her third stage of labor is complete. They reported that midwives and doctors shared labor monitoring tasks, and that they complement each other's roles.
Specifically, they noted that midwives are stationed in labor and antenatal wards, and that they take the responsibilities for continuous monitoring "by bedside," while providing routine labor care to the women. The specific monitoring tasks mentioned by midwives included checking "vital signs," "fetal heart rate," "blood pressure," and ruling out the possibility of "fetal distress."
In contrast, participants reported that most doctors were not stationed within the labor wards, but that they could be reached in the casualty ward or theatre when needed. Participants reported that the medical staff carried out intermittent checks on women, and undertook interventions in the event of complications.
| A woman's path through labor
Participants were asked to describe a woman's path throughout labor in their setting. They reported that pregnant women were admitted to the maternity units after an initial assessment by midwives and doctors (if admitted during the day), or by midwives only (if admitted at night). From there, the paths diverged into high-risk and low-risk cases depending on whether certain risk factors were present. High-risk cases were those with prior or recent obstetric problems that might require doctors' immediate advice and engagement on proper interventions, while low-risk cases (that constituted the majority) were expected to progress through labor "normally" (without intervention), only requiring routine check-ups by a midwife.
According to participants, assessment at labor admission in both Nigeria and Uganda usually included a physical examination, assessment of any abnormality (such as anemia and edema), and evaluation of the fetal heart rate. According to the cervical dilation status, women in the "latent phase of labor" (often based on cervical dilation <4 cm) were not admitted to the labor ward. In contrast, those deemed to be in the "active phase of labor" (based on cervical dilation ≥4 cm) were granted admission: 
| The use of labor monitoring tools
The partograph was frequently mentioned. It appeared to be considered as the most important tool for labor monitoring by midwives, doctors, and administrators. Its original intention was to distinguish the "abnormal" from the "normal" in labor progression, and to enable decision-making around transfer from remote areas to facilities if labor progress is stalled. In practice, the data suggest that it also served to pass health information among midwives when handing over shifts, and between midwives and doctors when midwives report to or consult doctors for clinical advice.
Again my partograph will guide me… When I monitor this mother and she crosses the alert line to action line that means action has to be taken because she is not progressing and I have to call the doctor to re-examine and then
opt for plan B.
(Midwife, IDI, Uganda).
One doctor commented that the key strength of the partograph is its objectivity, as opposed to the subjective nature of decision-making by clinicians. Yang ET aL. (Midwife, FGD, Uganda).
| Decision-making related to labor progress
Some midwives expressed that they felt empowered to make clinical decisions on medical interventions that they believed to be within the scope of their skillset and knowledge, such as labor augmentation, and recommending and administering commonly used essential medications.
| Midwives' clinical responsibilities
Midwives' responsibilities were reported to be a "continuous pro- (Midwife, FGD, Uganda).
| Doctors' clinical responsibilities
Doctors reported working at the health facilities during standard working hours (from 8:00 am to 4:00 pm) and staying on call duty for emergencies occurring after hours. During normal hospital hours, doctors noted that they discussed cases with midwives, conducted regular rounds of routine checks in the labor ward, provided guidance and supervision to midwives' labor monitoring work, and made decisions about when to intervene. 
| Perceived challenges during labor monitoring
Participants expressed concerns about the difficulties in monitoring 
| Staff shortages
Staff shortages were viewed as a major barrier to effectively monitoring labor in both countries. Low provider-to-client ratios diminished midwives' ability to attend to labor, especially during night shifts when few doctors were present and multiple needs for care arose simultaneously. Doctors from both countries felt strongly about the challenges brought by understaffing, which they considered accountable for incomplete recording of labor progress. Monitoring becomes difficult, so sometimes they lie and just plot."
Sometimes
(Administrator, IDI, Uganda).
| Delays in responding to abnormal labor observations
Another challenge reported by the participants was the delay between the onset of danger signs and the provision of clinical intervention, which was felt to put the health of the woman and/or the baby at risk.
Some delays were due to the separation of monitoring and decisionmaking processes embedded in the health facility structure, and others were attributed to other nonstructural reasons on the clients' side.
To me, sometimes it's not taking prompt action. Maybe during the course of your monitoring, you may see a woman who needs intervention; sometimes you call for the doctor. The decision may be taken but before you get to the theater, time would have been wasted before the woman is finally wheeled to the theater for necessary action, so there was delay.
(Midwife, FGD, Nigeria).
Midwives and administrators both noted that it was extremely difficult for the health workers to implement a clinical decision and deliver the care in a timely manner when women or their family members hesitate to consent to clinical decisions, especially when the hesitation was compounded by the preference for nonbiomedical remedies, religious reasons, or economic hardship:
Women feel that if you are operated [on], you are not a complete woman. So, for her to make that decision, she has to consent. So, you can take a lot of time having a discussion and then they say that 'let us wait for the husband'
and then the husband says that 'let us wait for her mother.
So, making serious significant decisions [is] commonly delay[ed] when you are giving care.
| Suboptimal clinical team cooperation
Team cooperation among midwives and doctors was reported to shape the quality and the outcomes of labor monitoring. Seamless cooperation between doctors and midwives facilitated the process of handing-over cases and exchanging clinical information. One doctor stressed the importance of such cooperation and emphasized that labor monitoring is "not a one-man show." Another doctor mentioned:
And I feel that the junior doctor did not realize the need to involve the other people… By the time we reached the theatre, the patient had lost so much [blood] and she did not survive.
(Doctor, IDI, Uganda). (Doctor, IDI, Uganda).
| Ineffective provider-client communication
| Limitations of labor monitoring tools
Participants expressed their concerns with use of the partograph.
Sometimes charts were completed retrospectively after childbirth to fulfil hospital protocol requirements. Doctors tended to believe that the nonuse or incorrect use of the partograph frequently occurred among midwives because they lacked knowledge of how to complete it, or that they failed to appreciate its usefulness and value in monitoring labor. In their opinion, even if midwives were trained to use the partograph, they might not truly understand the implication of using it. In comparison to midwives, doctors generally saw more benefits of using the partograph, partly because they interacted less with women in labor, and therefore they relied on the collection of clinical information, such as that recorded on correctly completed partographs.
In contrast to the reports of some medical staff that midwives did not understand or complete the partograph effectively, many midwives argued that they used them consistently during labor monitor- (Administrator, IDI, Uganda).
| Perceived opportunities to improve labor monitoring
Four subthemes emerged from the data surrounding potential opportunities to improve labor monitoring: optimizing human resources and clinical roles, increasing women's labor preparedness, individualizing care in labor monitoring and actions, and developing or improving a labor monitoring tool.
| Optimizing human resources and clinical roles
Many participants recommended optimizing human resources to streamline the workflow and to improve the practices of labor monitoring. Specifically, they suggested the need to strengthen the overall teamwork, foster better communication within the team, reduce the number of clients per provider, and enhance the clinical capacity of midwives to improve the quality of care.
If we all see ourselves as a team, not as individuals, then the work will be much better. [We should not] see it as: the doctors are supposed to do this, it is the nurses that are
supposed to do that. We should work together.
(Midwife, FGD, Nigeria). (Midwife, IDI, Uganda).
| Increasing women's preparedness before labor
Some doctors suggested that efforts should be made prior to labor to mentally and physically prepare women for childbirth. 
| Individualizing care in labor monitoring and actions
Respondents from all the professional groups that took part in the study also discussed the concept of a "normal" uncomplicated labor. (Doctor, FGD, Uganda).
In a demonstration that this belief was widespread, it was echoed by a midwife (Midwife, IDI, Nigeria).
| Developing/improving labor monitoring tools
A few participants voiced a strong desire for a more effective tool than the current partograph. Apart from maintaining key functionalities of a partograph as discussed above, an improved labor monitoring tool should be user-friendly, feasible to deploy in the local context, reliable as a tool for detecting danger signs in a timely manner, and, ideally more automated/dynamic (e.g. by indicating possible courses of action relating to the needs of the individual woman/fetus as labor progresses) and less complex for FLHWs to use (see Box 1).
| DISCUSSION
| Findings
The present study found that in the included sites, as in most facility- shortages echoed those found in relation to low physician-to-patient ratios in both countries in previously published reports. 23 Some of the contextual barriers-such as lack of respect and teamwork between obstetricians and midwives, heavy workloads, and challenges in maintaining continuity of labor monitoring and care by midwives-have been reported by health professionals in both high-and low/middleresource settings. [27] [28] [29] [30] Although some of the health systems challenges may not be amenable in the short term, these findings provide a clear understanding of the potential obstacles that any labor monitoring tool must overcome to function in a real-life setting.
One challenge that stood out was the delay in the continuum of labor progress assessment, and the diagnosis of and action to address stalled progress. This directly impacted on labor outcomes at critical moments. Taking into account the findings presented in this paper, along with those presented in other papers in this Supplement, these delays could be chronologically categorized into the following stages:
(1) delays in recognizing danger signs by midwives; (2) Midwives in this study commonly emphasized the importance of the partograph in assessing labor progression and insisted that they used it consistently in documenting dynamic labor events such as cervical dilation and fetal heart rate. Conversely, doctors tended to report that midwives frequently misused the partograph, or didn't use it at all.
The disparity in the perspectives of these two cadres on partograph use might be due to social desirability bias (a type of response bias where respondents answer questions in a manner that is favorable to others, such as over-reporting "good" behaviors or under-reporting "bad" behaviors).
The concept of "individualized care" as a basis for assessing labor progress in the context of a particular woman, and the definitions of "normal" versus "abnormal" labor were discussed by some of the study participants. They suggested that the standardized criteria for assessing cervical dilation and judging "normal" versus "abnormal" labor progress in reference to a partograph alert line may neglect the variations among women with different characteristics and different labors.
Such typology medicalizes slowly, yet normally progressing labor and may trigger unnecessary interventions, including labor augmentation and cesarean delivery. In settings with limited capacity to provide close intermittent fetal monitoring, unnecessary labor augmentation BOX 1 Goals that an improved labor monitoring tool should achieve according to healthcare providers' suggestions.
• Foster better communication within a team.
• Optimize provider-patient ratios by increasing efficiency and decision-making ability of individual FLHWs.
• Enhance the clinical and decision-making capacity of midwives.
• Individualized expectations of labor progression.
• User-friendly.
• Feasible to deploy in the local context.
• Effective and reliable in detecting danger signs in a timely manner.
• More automated/dynamic than the current partograph (for example, by indicating possible courses of action as labor progresses).
• Less complex and labor-intensive for the provider to use. 
| Strengths and limitations
The study included findings from respondents from a range of professional groups and from more than one setting. While the data are situated in the local health systems, the contextual enablers and barriers are common to many low-resource maternity care facilities. The richness of data from multiple perspectives provided a comprehensive view on labor monitoring from the key stakeholders, and supplements the findings from other papers in this Supplement. 24, 25, 32 This study may have been limited by the self-reported practices from the health professionals, which can lead to social desirability bias, resulting in a narrative of "ideal situation" rather than the "actual situation" of labor monitoring. However, this is minimized by the triangulation of information sources in this study. This adds to the credibility of the qualitative data and the trustworthiness of the conclusions drawn.
| Conclusion
Labor monitoring encompasses a broad scope of care. In this study, 
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